Row crops dominate the Midwest USA and degrade many ecological functions. Black walnut (Juglans nigra) forestry and alley cropping are alternative land-uses that can enhance productivity and restore ecosystem services. To test whether profitability could drive adoption of these alternatives, we used a high-resolution spatial analysis to identify where they can outcompete row crops. We show that alley cropping could be more profitable than row crops on 23.4% of Midwestern cropland. Contrary to the common assumption that agricultural alternatives should be adopted on "marginal" cropland, results suggest that integrating trees could increase profitability on both marginal and productive cropland.
Study Description
Row crops dominate the Midwest USA and degrade many ecological functions. Black walnut (Juglans nigra) forestry and alley cropping are alternative land-uses that can enhance productivity and restore ecosystem services. To test whether profitability could drive adoption of these alternatives, we used a high-resolution spatial analysis to identify where they can outcompete row crops. We show that alley cropping could be more profitable than row crops on 23.4% of Midwestern cropland. Contrary to the common assumption that agricultural alternatives should be adopted on "marginal" cropland, results suggest that integrating trees could increase profitability on both marginal and productive cropland.
Photo Gallery Photo 1. Alley cropping of trees with winter cereals can allow for strong complementarity in the timing of tree and crop growing seasons. This photograph, taken in December in the south of France, shows dormant hybrid walnuts (Juglans regia × nigra) with a recently planted crop of durum wheat (Triticum durum). The wheat grows throughout the winter and spring with minimal competition from the trees for light, water, or nutrients. Photo credit: Kevin J. Wolz.
Photo 2. Alley cropping of hybrid walnuts with durum wheat is shown again in the south of France. This photograph was taken in June, just after wheat harvest and about one month after walnut bud burst. Alley width between tree rows is 13m in this system, allowing for two passes of the farmer's equipment. Photo credit: Kevin J. Wolz.
